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1 INTRODUCTION  

 

The National Oceanic and Atmospheric Administration (NOAA) operates a system of Geostationary 

Operational Environmental Satellites (GOES) to provide continuous weather imagery and monitoring of 

meteorological and space environment data to protect life and property across the United States.  Two 

GOES satellites remain operational at all times providing coverage for the eastern United States and 

most of the Atlantic Ocean and the western United States and Pacific Ocean basin.  An on-orbit spare 

satellite is maintained to permit rapid recovery from a failure of either of the operational satellites.  

GOES satellites provide critical atmospheric, oceanic, climatic and solar and space weather products 

supporting weather forecasting and warnings, climatologic analysis and prediction, ecosystems 

management, and safe and efficient commercial and private air and marine transportation.  The GOES 

satellites also provide a platform for solar and space environmental observations.  Auxiliary 

communications services are provided for GOES data rebroadcast, data collection platform relay, low 

resolution imagery, emergency weather communications, and satellite aided search and rescue.  GOES 

supports all of the Mission Goals and links to the National Environmental Satellite, Data, and 

Information Service (NESDIS) Concept of Operations (CONOPS). (CCR1558) 

 

The GOES program currently consists of two series of satellites. The GOES-R series has assumed 

operational duties as both GOES-EAST and GOES-WEST while the GOES-N/P series has one satellite 

as an on-orbit spare.  The GOES-N/P series shares the same generation primary instrument payload as 

its predecessor.  The currently operational GOES-R series represents a generational change in both 

spacecraft and instrument performance. The first satellite was launched in 2016 and a second satellite 

launched in 2018.  The increase in spacecraft and instrument performance allows for advanced and more 

accurate forecasting of the atmospheric, oceanic, climatic, and solar and space weather conditions.  

GOES-R is a collaborative development and acquisition effort between NOAA and the National 

Aeronautics and Space Administration (NASA).  The acquisition of the end-to-end GOES-R system 

includes spacecraft, instruments, launch services, and all associated ground system elements. (CCR 

1558, CCR 3019A, CCR 3584) 

 

Program oversight activities occur at NESDIS Headquarters and the NASA Goddard Space Flight 

Center. In early 2007, the GOES-R Program established two projects; the Flight Project manages the 

Space Segment and the Ground Segment Project manages the Ground Segment.  The Space Segment 

consists of the spacecraft, the instruments, launch vehicle and the auxiliary communication payloads.  

The Ground Segment consists of the entire ground system, which includes: the facilities; antenna sites; 

software and hardware for satellite command and control and to process, create, and distribute end user 

products; and the Consolidated Backup facility (CBU).  The projects are co-located and reside within 

one building at the NASA Goddard Space Flight Center (GSFC).   Additional information can be found 

at the following URL:  http://www.goes-r.gov/ (CCR 1374, CCR 1558, CCR 3019A, CCR 3584) 

1.1 GOALS AND OBJECTIVES  

 

One of NOAAôs principal missions is to provide forecasts and warnings for the United States, its 

territories, adjacent waters and ocean area for the protection of life and property and enhancement of the 

national economy. The primary goals of the GOES-R series are to: 

¶ Maintain GOES mission continuity and quality in environmental observations 

¶ Improve services and data being provided to the users 

¶ Protect, restore, and manage the use of coastal and ocean resources through ecosystem 

management approaches 

https://goesportal.ndc.nasa.gov/
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¶ Understand both space and climate weather variability and change to enhance societyôs ability to 

plan and respond 

¶ Support the nations commerce with information for safe and efficient transportation  

(CCR 1558) 

 

This mission requires the capability to acquire, process and disseminate environmental data on an 

extensive spatial range (global, regional and local) on a variety of time scales.  These data include, but 

are not limited to: global imagery; cloud and precipitation parameters; atmospheric profiles of 

temperature, moisture, winds, aerosols, and ozone; surface conditions concerning ice, snow and 

vegetation; ocean parameters and sea-surface temperature; and solar and in-situ space environment 

conditions. 

 

The Government is procuring the next-generation GOES series to continue its mission through new 

requirements specified in the GOES-R Level I Requirements Document (LIRD) and Mission 

Requirements Document (MRD).  The objectives (as prefaced from the LIRD) of the GOES-R series are 

to: 

¶ Increase lead time, accuracy and reduce false alarm rate for tornado warnings 

¶ Increase lead time and accuracy for flash flood warnings 

¶ Increase lead time and the accuracy of track and severity prediction of hurricanes 

¶ Increase lead time for prediction of  severe  storms 

¶ Enhance the accuracy  of climatic weather prediction for the public safety of commercial and 

private air and marine transportation 

(CCR 1558) 

 

The first satellite of this new series, designated as GOES-R prior to launch and GOES-16 after reaching 

geostationary orbit, provides the first major improvement in instrument technology since GOES-I was 

launched in 1994. The GOES-R series has introduced other new technologies in both the Space and 

Ground Segments.  These advances improve the nationôs ability to monitor and forecast weather and 

environmental phenomena with a significant increase in the number of user products. (CCR 1558, CCR 

3584) 

1.2 MISSION OVERVIEW  

 

The GOES-R series is the next generation of satellites within the GOES Mission.  Now operational, the 

GOES-R series consists of two satellites at 75.2 degrees west and 137.2 degrees west longitude, 

respectively.  The on-orbit storage location for the GOES-R series is at 105 degrees W.  A general 

overview of the GOES-R system is given in Figure 1. (CCR 1558, CCR 3584) 

 

The Space Segment consists of the spacecraft, instruments, auxiliary communications payloads and 

launch vehicle.    The primary instrument is the Advanced Baseline Imager (ABI) that provides 

hemispheric, synoptic, and mesoscale imagery for global and CONUS forecasting and severe weather 

warning.  Secondary instruments include the Extreme ultraviolet and X-ray Irradiance Sensor (EXIS), 

Solar Ultraviolet Imager (SUVI), Space Environment In-Situ Suite (SEISS), Geostationary Lightning 

Mapper (GLM) and either the Magnetometer (MAG) (on GOES-R/16 and GOES-S/17) or Goddard- 

Magnetometer (G-MAG) (on GOES-T/18 and GOES-U/19).  The GOES-U spacecraft will also include 

the Compact Coronagraph (CCOR).  Additionally, the GOES-R series provides a set of communications 

services (Unique Payload Services) in support of the Data Collection System (DCS), High-Rate 

Information Transmission/Emergency Managers Weather Information Network (HRIT/EMWIN), and 

https://goesportal.ndc.nasa.gov/
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Search-and-Rescue Satellite Aided Tracking (SARSAT).(CCR 1374, CCR 1558, CCR 3019A, CCR 

3584) 
  

 

 

 
Figure 1: GOES-R System Overview (CCR 1374, CCR 2680A, CCR 2838, CCR 3019A, CCR 3584) 

 

The NASA Kennedy Space Center (KSC) Launch Services Program performs the launch of the GOES-

R series satellites; Pre-launch and launch operations are conducted by KSC Launch Services Program.  

The spacecraft contractor performs satellite pre-launch checkout with the assistance of each of the 

instrument contractors.  KSC Launch Services Program personnel performs satellite encapsulation and 

stacking.  Final pre-launch checkout is a joint effort by the KSC Launch Services Program, the 

spacecraft and instrument contractors, and the Ground Segment contractor to assure that end-to-end all 

systems are fully functional.  Upon launch, the GOES-R series satellites are placed into a predetermined 

geosynchronous transfer orbit (GTO).  The satellite is then be boosted into a geosynchronous checkout 

orbit for post-launch testing then relocated into a final geostationary orbit, either operational or storage.  

A summary of the launch through operations life cycle is shown belowError! Reference source not 

found..   
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Figure 2: Launch Through Operations Life Cycle (CCR 1558, CCR 3584) 

 

 

The Ground Segment (GS) operates from three sites and two Operations Support Locations (OSLs).  

The NOAA Satellite Operations Facility (NSOF) in Suitland, MD houses the: primary Mission 

Management (MM) functions of Tracking, Telemetry and Command (TT&C),the Product Generation 

(PG) functions of Level 2+ (L2+) product generation, and the Product Distribution (PD) of Level 2+ 

products.  The Wallops Command and Data Acquisition Station (WCDAS) in Wallops Island Virginia 

provides space communications services and Level 1b (L1b) product generation.  The third site is a 

geographically isolated Consolidated Backup Facility (CBU) located at Fairmont, WV.  CBU functions 

as a completely independent backup for designated MM, PG and PD functions for the production and 

delivery of Level 1b, Key Performance Parameters (KPPs), and GOES Rebroadcast (GRB) data and is 

capable of remote operation from the NSOF and WCDAS.  The CBU has visibility to all operational and 

on-orbit spare satellites.  The Enterprise Management (EM) function lies over all ground segment 

components and locations. OSL1 is located at Melbourne, FL at Harris Rodes Factory facility, and 

supports system sustainment and maintenance across all GS environments. OSL2 is located in College 

Park, MD at the NOAA Center for Weather and Climate Prediction (NCWCP) and provides access to 

the product processing functions at NSOF.  (CCR 1374, CCR 1558, CCR 3019A, CCR 3584)   

 

The PD functionality provides for direct distribution of GOES-R product data to the National Weather 

Service (NWS) Advanced Weather Interactive Processing System (AWIPS) and the Environmental 

Satellite Processing Center (ESPC). The Environmental Satellite Processing and Distribution System 

(ESPDS), Product Distribution and Access (PDA) receives GOES-R data and distribute the data to users 

and to the Comprehensive Large Array-data Stewardship System (CLASS). ESPDS and CLASS receipt 

nodes are co-located at the NSOF. CLASS provides long-term archive and access services to 

retrospective users of GOES-R data.  The CLASS system is considered external to the GOES-R Ground 

Segment and is part of the NOAA infrastructure interface. (CCR 1558) (CCR 2680A, CCR 3019A) 

1.3 DOCUMENT SCOPE 

 

The purpose of this Concept of Operations (CONOPS) document is to communicate how the GOES-R 

system  operates, with special consideration given to user functionality and the external interfaces into 

https://goesportal.ndc.nasa.gov/


Effective Date: June 16, 2020 410-R-CONOPS-0008 

Expiration Date:  Five years from date of last change Version 3.0 

Responsible Organization:  GOES-R Program/Code 410 

  

Check the GOES-R portal at https://goesportal.ndc.nasa.gov to verify correct version prior to use. 5 

which the GOES-R system must be integrated.  This CONOPS is intended as a kernel from which the 

ground systems contractor may derive the Ground Segment detailed requirements and design and the 

spacecraft contractor may develop the Spacecraft Operations Handbook (SOH).  These detailed 

requirements (which evolved from Operations Concept (OPSCON) documents) and SOH were utilized 

by the GOES-R Program Office to evolve this CONOPS document. (CCR 1558, CCR 3584) 

 

This CONOPS is not a requirements document, but it provides operational context to the Level 2 

requirements defined in the MRD, and to the Level 3 requirements in the Flight and Ground Segment 

Functional and Performance Specifications (F&PSs) and Interface Requirements Documents (IRDs).  

Detailed operations plans and procedures, operations handbooks, staffing plans, and maintenance plans 

and procedures are developed based on the detailed system designs of each of the segments. (CCR 1558) 

 

The CONOPS, SOH, Ground Segment detailed requirements and design have been modified throughout 

the Acquisition and Operations (A&O) phase of the GOES-R program.  Concepts may be added or 

modified as functional and performance parameters of these components mature.  During the A&O 

phase, the government has maintained the CONOPS while the A&O contractors have maintained the 

Ground Segment detailed requirements and design and SOH. (CCR 1558, CCR 3584) 

 

Section 2 of the CONOPS lists reference documents.  Section 3 provides background of the legacy 

GOES systems and justification of changes for GOES-R.  Section 4 describes the GOES-R Space and 

Ground Segments.  Section 5 gives an overview of GOES-R operations.  An Appendix contains a 

summary of the various data archives in the system.  
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2 REFERENCE DOCUMENTS (CCR 1374, CCR 1558, CCR 1803, CCR 2680A, CCR 3019A, 

CCR 3584) 

 

¶ Geostationary Operational Environmental Satellite (GOES), GOES-R Series, Level I 

Requirements Document, 410-R-LIRD-0137 

 

¶ GOES-R Series Mission Requirements Document (MRD), 410-R-MRD-0070 

 

¶ GOES-R Series Ground Segment (GS) Project Functional and Performance Specification 

(F&PS), 416-R-FPS-0089 

 

¶ Geostationary Operational Environmental Satellite (GOES) GOES-R Series Spacecraft 

Functional and Performance Specification (F&PS), 417-R-PSPEC-0014 

 

¶ Geostationary Operational Environmental Satellite (GOES) GOES-R Series General Interface 

Requirements Document (GIRD), 417-R-GIRD-0009 

 

¶ GOES-R Program Plan (formerly the Management Control Plan (MCP)) 410-R-PLN-0067 

 

¶ GOES-R Series Program Configuration Management Plan, 410-R-PLN-0084 

 

¶ GOES-R Series Program Verification and Validation (V&V) Plan, 410-R-PLN-0083 

 

¶ Calibration and Product Validation Plan Volume 1:  Level 1b Data, 410-R-PLN-0101 

 

¶ Calibration and Product Validation Plan Volume 2:  Level 2+ Product Validation, 410-R-PLN-

0194 

 

¶ ñProcess for Limiting Orbital Debrisò, NASA-STD-8719.14 

 

¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite Series R (GOES-R) System Space Segment (SS) to High Rate Information 

Transmission Service and Emergency Managers Weather Information Network 

(HRIT/EMWIN), 417-R-IRD-0168 

 

¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite Series R (GOES-R) System Space Segment (SS) to Data Collection System (DCS), 417-

R-IRD-0005 

 

¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite Series R (GOES-R) System Space Segment (SS) to GOES Re-Broadcast (GRB) 

Service, 417-R-IRD-0002 

 

¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite Series R (GOES-R) System Space Segment (SS) to Ground Located - Command, 

Control and Communications Segment (GL-C3), 417-R-IRD-0001 
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¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite Series R (GOES-R) System Space Segment (SS) to Search and Rescue (SAR) Service, 

417-R-IRD-0006 

 

¶ Interface Requirements Document (IRD) for the Geostationary Operational Environmental 

Satellite-R series (GOES-R) Ground Segment and Space Weather Follow On (SWFO) Ground 

Segment Command and Control (C2) to Space Weather Prediction Center (SWPC) 416-R-IRD-

0409 

 

¶ GOES-R Ground Station Concept of Operations and Antenna System Implementation Plan, 416-

R-ANTCONOPS-0205 

 

¶ NASA Procedural Requirements (NPR) for Limiting Orbital Debris and Evaluating the 

Meteoroid Orbital Debris Environments, NPR 8715.6 
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3 LEGACY SYSTEMS AND JUSTIFICATION FOR CHANGES  

 

The GOES-R series represents a generational change in geostationary meteorological observation to 

meet forecasting and environmental monitoring requirements in the 2016-2030 era.  GOES-R products 

are much advanced over the GOES-I/P series in spatial, spectral, and especially temporal resolution.  

Radiometric and navigational accuracy of the GOES-R imagery are also significantly improved.  

Additional capability will be provided through the Geostationary Lightning Mapper (GLM) and 

enhanced solar and space weather observation instruments.  The spacecraft bus design accommodates 

the more stringent observational requirements.  Table 1 lists some specific changes from the GOES-N/P 

to GOES-R series.  (CCR 1374, CCR 1558, CCR 3019A CCR 3584) 

 

Space Segment 

 

The key advancements realized by GOES-R are related to the instrument payloads and spacecraft.  The 

advanced instruments drive improvements in the overall system, such as the processing, generation, and 

distribution of data products. Advances in the spacecraft improve the overall operations of the satellites 

and improvements in the instruments provide greater temporal resolution. (CCR 1558) 

 

The ABI provides data products with a spatial resolution four times greater than the previous GOES-I/P 

series Imager in many channels (0.5 km visible, 1 km near-IR, and 2 km IR at nadir).  The ABI provides 

provide 16 spectral channels compared to 5 channels on the current seriesô Imager.  In addition to the 

increased horizontal resolution, a large focal plane detector array permits rapid scanning of Earth scenes 

providing very high temporal resolution.  The ABI is able to complete a full-disk image within 5 

minutes compared to 26 minutes for the current Imager.  This improvement in temporal resolution 

permits the cadence of routine CONUS imaging to increase from approximately 15 minutes to 5 

minutes, and rapid frames from approximately 1 minute to 30 seconds.  These increases allow more 

comprehensive monitoring of atmospheric conditions such as aerosol concentration, cirrus cloud 

location, cloud properties, and yields significant improvement in severe weather forecasting.  Operation 

of the ABI is far less complex than the previous generation Imager due to extensive automation and 

instrument flight software capabilities.  Routine commanding of the ABI is a fraction of the legacy 

Imager.  No special commanding for seasonal ñkeep-out-zonesò (frames excluded because of their 

proximity to the Sun) are required.  Star measurements occur automatically through onboard processing, 

as well as constraints on instrument pointing for solar and lunar intrusions during normal imaging and 

space scene calibrations. (CCR 1558, CCR 3584) 

 

The Geostationary Lightning Mapper is a single-channel, near-infrared optical detector used to measure 

total lightning activity over the full Earth disk.  GLM data are used for storm warning and now-casting.  

Additionally, GLM data produces a long-term database to track decadal changes in lightning activity.  

The Solar Ultraviolet Imager improves solar imaging temporal resolution by a factor of three, and spatial 

resolution by a factor of two, over the GOES-M through -P legacy solar x-ray imagers.  The shift from 

soft x-rays to the extreme ultraviolet improves observation of the key solar phenomena of space weather.  

SEISS will improve observation of the radiation environment over previous GOES instruments by 

measuring low-energy plasma and heavy ions that cause surface charging and single-event upsets in 

spacecraft as well as biological hazards to human spaceflight.  The CCOR, hosted only on the GOES-U, 

will observe the Sunôs outermost atmospheric layer, the corona, providing images that are necessary to 

continue to accurately forecast space weather conditions. Only CCOR Level 0 (L0) data will be sent to 

Space Weather Prediction Center (SWPC) which will provide L0 data to the National Centers for 

Environmental Information (NCEI).  CCOR science data processing, algorithm development, 
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calibration/validation is outside the scope of this GOES-R series CONOPS document. (CCR 1558, CCR 

3584) 

 

The GOES-R communication system supports the higher volume of data and services by using X-band 

communication links.  Data handling efficiency is improved over previous missions by using 

Consultative Committee for Space Data Systems (CCSDS) encoding for raw instrument, telemetry, and 

command links.  CCSDS permits diverse data types to be routed to appropriate applications without 

intermediate processing and delays associated with unpacking packet contents, while taking advantage 

of error detection and correction properties inherent in CCSDS design. (CCR 1558, CCR 3584) 

 

A precision pointing bus is needed to meet instrument pointing and stability requirements.  The GOES-R 

series improves on the attitude control and image navigation capability of the legacy missions.  Image 

Navigation and Registration (INR) on GOESïR differs from the previous two series in a number of 

ways.  GOESïR have a new allocation of INR responsibility, tighter INR performance requirements, 

and a new approach to achieving those requirements.  As a representative metric of INR improvement, 

the navigation accuracy requirement for GOES IïM is 112 microradians, or 4 km at nadir.  For GOES 

NïP, the navigation requirement is 56 microradians or (2 km) at nadir, and for GOESïR, it is 28 

microradians or (1 km) at nadir. (CCR 1558, CCR 3584) 

 

GOES-R permits a vast reduction over legacy GOES missions in instrument data collection outages due 

to satellite maintenance activities.  Satellite ñoperate-throughò performance for routine housekeeping 

such as momentum management and East/West stationkeeping maneuvers precludes the need to 

schedule daily or monthly outage periods.  Coupled with the enhanced ABI capabilities of imaging 

through eclipse, the GOES-R outage goal is less than 3 hours per year compared to the hundreds of 

hours per year of the GOES-I/M series set. (CCR 1558, CCR 3584) 

 

Ground Segment 

 

To support the large increase in spatial, spectral, and temporal resolution of the ABI and other 

instruments, the raw data rate increased to 75Mbps, over 30 times the previous rate.  GOES-R data 

volume drives a large increase in processing requirements for product generation and for distribution of 

the products to users.  Product processing accounts for a much greater part of the GOES-R life cycle 

cost than the legacy system. (CCR 1558, CCR 3584) 

 

The GOES-R system has a much greater product distribution capability over the legacy missions.  The 

full set of Level 1b instrument data is provided in real time through the GRB link and the Level 2+ 

products are provided via network services.  The Ground Segment is designed with an open and 

expandable architecture so that additional instrument management and data processing requirements 

may be accommodated without affecting existing capabilities.  (CCR 1558, CCR 3584) 

 

The incorporation of a geographically isolated backup command and control and data processing site 

allows the very stringent availability requirements for key products to be met, while providing a great 

improvement in mission continuity of operations capability.  Function of the backup site at the required 

level requires advanced automation and enterprise management concepts.  
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Operational Roles 

 

NESDIS operational organizations retain their legacy operational roles for the GOES-R Program.   The 

Office of Satellite and Product Operations (OSPO) provides mission operations and production of Level 

1b data, and support the processing and distribution of Level 1b and higher products.  Algorithm 

development and maintenance and instrument calibration are supported by the Center for Satellite 

Applications and Research (STAR) with oversight by the GOES-R Program Office.  Organizational 

roles and responsibilities are further defined in the GOES-R Program Plan (formerly the Management 

Control Plan) (410-R-PLN-0067).  (CCR 2680A, CCR 3584) 

 

Table 1: GOES-N series vs. GOES-R series System Capabilities (CCR 1558, CCR 1803, CCR 3584) 

 
Function GOES-N (legacy GOES) GOES-R (operational GOES) 

Imaging Radiance in 5 spectral channels 

from 0.65 to 13.3 um  

Radiance in 16 spectral 

channels from 0.47 to 13.3 um 

1 to 8 km spatial resolution  0.5 to 2 km spatial resolution 

26 min full disk 5 min full disk capable; other-

wise 10 min FD refresh, 5 min 

CONUS, 30 second mesoscale  

42 urad navigation (3 sigma 

normal operations); 

42 urad registration (3 sigma 

frame to frame over 90 min, 

normal ops) 

28 urad navigation (3 sigma, 

normal operations); 

28 urad registration (3 sigma, 

frame to frame, normal ops) 

Sounding Radiance in 19 channels and 

NWP models 

Uses radiance from new imager 

(ABI) and NWP models 

10 km IR spatial resolution 10 km IR spatial resolution 

60 min CONUS refresh 30 minute CONUS refresh, 60 

minute Full Disk refresh, 5 min 

mesoscale refresh 

280 urad navigation (3-sigma, 

normal operations); 

84 urad registration (3 sigma, 

frame to frame over 90 min, 

normal operations) 

140 urad navigation (3 sigma); 

 

Solar Imaging (X-ray and 

EUV) 

Radiance in 6 broad bands from 

0.6 to 6 nm, 60 sec/image 

Radiance in 6 bands, 9.4 to 

30.4 nm range, 10 sec per 

image 

Solar Imagery: Corona 

(CCOR on GOES-U only) 

None CCOR on GOES-U: White 

light imagery, 15 minute 

cadence, 3.7-17.0 solar radii 

field of view. 

Solar X-Ray Flux Flux in 2 bands from 0.05 to 

0.8 nm  

Flux in 2 bands from 0.05 to 

0.8 nm; flare-location 

capability 

Solar Extreme UV flux Flux in 3 or 5 broad bands from 

5 to 127 nm (N,P = 5, O =3) 

Flux in reconstructed spectrum 

from 8 spectral bins (23 

modelled) in 5- 127 nm range 

Energetic Particles Magnetospheric Protons: 

80keV-800keV in 5 differential 

Magnetospheric Protons: 30 eV 

ï 30 keV in 15 log intervals 
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Function GOES-N (legacy GOES) GOES-R (operational GOES) 

channels, 330-700MeV in 3 

differential channels, 

>700MeV integral channel 

Magnetospheric Electrons: 

30keV-600keV in 5 differential 

channels  

Protons: 0.74MeV - >900MeV 

in 7 differential channels.   

Electrons: >0.6MeV, >2MeV, 

>4MeV integral channels 

Alpha particles: 3.8 MeV-500 

MeV in 6 differential channels, 

2560MeV - 3400MeV channel, 

> 3400MeV integral channel  

and 80 keV-12 MeV in 10 log  

intervals 

Magnetospheric Electrons:     

30 ev ï 30 keV in 15 log 

intervals and 50 keV-4 MeV in 

10 log intervals and 1 integral 

channel for > 2 MeV;   

Solar and Galactic Protons: 1 

MeV ï 500 MeV in 10 log 

intervals, > 500 MeV in 1 

integral channel;  Alphas 1 

MeV/nucleon ï 500 

MeV/nucleon 

Energetic Heavy Ions:            

10 MeV/nucleon - 200 

MeV/nucleon in 5 log intervals  

Magnetic Field Mag Field range +/- 512 nT, 

1.0 nT accuracy 

Mag Field range +/- 512 nT, 

2.3 nT accuracy  

Lightning Event Mapper None 10 km; >70% Probability of 

detection 

Instrument Data Downlink 2.62 Mbps 75 Mbps per satellite max 

Rebroadcast 2.11 Mbps (GVAR) 31 Mbps (GRB) per satellite 

Number of Types of 

Products  

37 (increases over time as new 

products are operationalized) 

37 = 34 (baseline subset) +5  

NOAT products ï 2 (Vol Ash  

and HIE) 

Level 1b Product  2.11 Mbps (GVAR) 31 Mbps max (0.2 TB per day 

per satellite compressed in data 

files) 

Level 2+ Products ~ 50 GB per day per satellite ~ 0.3 TB per day per satellite 

(compressed in data files) 

Planned Observational 

Outage 

< 138 hrs/yr < 2 hrs/yr 
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4 GOES-R SYSTEM AND INTERFACE DESCRIPTION  

4.1 SYSTEM LEVEL DESCRIPTIONS (CCR 1558) 

 

The GOES-R Mission is decomposed into multiple levels of assembly as described in Table 2.   These 

definitions are used for allocating requirements in a top-down approach throughout the GOES-R series 

and are consistent with the terms used in the GOES-R Acronym and Glossary document 410-R-LIST-

0142.  (CCR 1558, CCR 3584) 

 

Table 2: GOES-R Levels of Assembly (CCR 1558) 

Level of 

Assembly 

Name Description 

1 Mission The Geostationary Operational Environmental Satellite series.  

This includes legacy, current and future GOES satellites.     

2 System The entire GOES-R satellite constellation and its supporting 

ground infrastructure.  The system is an integrated set of 

segments, elements, and/or subsystems that accomplish a defined 

objective.  The GOES-R System represents the combined Space 

Segment and Ground Segment capabilities. 

3 Segment A major product, service, or facility of the system.  For GOES-R, 

Ground Segment and Space Segment are defined. 

4 Element A major grouping of Segment functional capabilities.  For Space 

Segment, these include the spacecraft bus, instruments, and 

auxiliary communications.  For the Ground Segment, these 

include Mission Management, Enterprise Management, Product 

Generation, and Product Distribution. 

5 Subsystem A functional subdivision of an Element consisting of two or more 

components.  Ground Segment subsystems include the Mission 

Planning & Scheduling.  Space Segment examples are structural, 

attitude control, electrical power, and communication subsystems.  

6 Component or 

unit  

A component/unit is a functional subdivision of a subsystem and 

generally a self-contained combination of items performing a 

function necessary for the subsystemôs operation.  Space Segment 

examples are electronic box, transmitter, gyro package, actuator, 

motor, battery.  Ground Segment Component examples include 

antenna stations and network storage arrays. 

7 Assembly A functional subdivision of a component consisting of parts or 

subassemblies that perform functions necessary for the operation 

of the component as a whole.  Space Segment examples are a 

power amplifier and gyroscope.  Ground Segment examples 

include workstations and routers.   

8 Sub-Assembly A subdivision of an assembly. Space Segment examples are wire 

harness and loaded printed circuit boards. 

9 Part A hardware element that is not normally subject to further 

subdivision or disassembly without destruction of design use. 

Examples include resistor, integrated circuit, relay, connector, 

bolt, and gaskets. 
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4.2 GOES-R INTERFACES (CCR 1558) 

 

GOES-R Mission interfaces are as shown in Figure 3.  The diagram is meant to capture the major 

interfaces, which are both internal and external to the system.  Brief descriptions of each interface are 

provided here and more detailed explanations of the functions of each are provided in the appropriate 

Interface Requirements Document and/or Interface Control Document. (CCR 1558) 
 

 
 

Figure 3 : GOES-R Mission Interfaces (CCR 1558, CCR 1803, CCR 2680A) 

 

The GOES-R Mission interfaces are: 

¶ Commands (Cmds) ï sent to the GOES-R series satellites via direct RF communication from 

antennas at the WCDAS or the CBU.  Commands are also sent to the spacecraft at the factory via 

a land line during integration and testing.  During launch and orbit raising, commands are routed 

through the NASA Launch Services. 

¶ Launch Services ï Provides pre-launch processing, and communication to the GOES-R satellites 

during launch and orbit raising before the satellites have reached an orbital position where the 

GOES-R Ground System can communicate with them. 

¶ Telemetry (TLM) - received from the GOES-R series satellites during nominal operations via 

direct RF communication from antennas at the WCDAS or the CBU.  Telemetry is also received 

from the spacecraft at the factory via a land line during integration and testing.  During launch 

and orbit raising, TLM is primarily received from the Launch Services network. 
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¶ Data Collection System (DCS) ï DCS commands are received from the DCS facility at the 

WCDAS and transmitted via GOES-R antennas to the GOES-R satellites for broadcast to DCS 

platforms and remote ground stations.  Data from the DCS platforms is uplinked to the GOES-R 

satellites, transmitted to the ground segment and sent to the DCS facilities at WCDAS for 

distribution. 

¶ GOES-R Rebroadcast (GRB) ï Level 1b processed instrument data is uplinked to the GOES-R 

satellites from the WCDAS or CBU facilities for broadcast to direct readout users for further 

processing.  

¶ High Rate Information Transmission/Emergency Managers Weather Information Network 

(HRIT/EMWIN) ï This data originates from either the NSOF facility or the CBU facility and is 

transferred to the Ground Segment for uplink to the satellites and broadcast to remote users with 

HRIT/EMWIN terminals. 

¶ Ancillary Data Relay System (ADRS) - originates at the NSOF facility and provides the ancillary 

data necessary for the GOES-R ground system to generate the Level-2+ products. 

¶ Product Distribution and Access (PDA) within ESPC ï receives GOES-R data and supporting 

products for distribution to users through a portal and to the Comprehensive Large Array-data 

Stewardship System (CLASS). CLASS receives GOES-R data and supporting products from 

PDA for long-term archive and distribution. 

¶ Advanced Weather Interactive Processing System (AWIPS) ï receives GOES-R imagery data 

for use by the National Weather Service (NWS). 

¶ PDA Users ï These real-time watch/warning/forecast users receive GOES-R data from the 

ESPC.   

¶ GRB Terminals ï These terminals receive the GOES Rebroadcast data that has been re-broadcast 

from the space segment. 

¶ HRIT/EMWIN Terminals ï These terminals receive the HRIT/EMWIN data broadcast by the 

GOES-R satellites.  The HRIT/EMWIN data originates at the NSOF. 

¶ Data Collection Platforms (DCPs) ï autonomous data collection platforms for monitoring of 

weather data which is relayed through GOES-R to the DCS system at WCDAS.  These platforms 

can be controlled through commands relayed via the GOES-R satellites. 

¶ DCS Remote Ground Stations (DRGSs) ï These stations are recipients of the DCS data 

originating from the DCS platforms and re-broadcast via the GOES-R satellites. 

¶ Distress Beacons ï Devices activated by persons in distress are part of the Search and Rescue 

Satellite (SARSAT) service.  The beaconôs distress signal is transmitted via the GOES-R 

satellites to the SARSAT Control Center where rescue organizations are then notified and 

emergency responders can begin rescue operations. 

¶ Search and Rescue (SAR) Terminals ï These devices receive the SAR distress beacon signals via 

the GOES-R satellites.  

(CCR 1558, CCR 1803, CCR 2680A, CCR 3019A, CCR 3584) 
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4.3 SPACE SEGMENT 

 

The GOES-R space segment comprises the spacecraft bus, instruments, auxiliary communications 

payloads, and the Launch Vehicle (LV) as shown in Figure 4.  The spacecraft bus supports numerous 

subsystems.  The instrument suite consists of Earth sensing, solar imaging and space environment 

measurement payloads (MAG is on GOES-R/16 and GOES-S/17, G-MAG will be on GOES-T and 

GOES-U. CCOR is unique to GOES-U).  The auxiliary communications payload contains the antennae, 

transmitters, receivers, and transponders to relay processed imagery data and provide the auxiliary 

communications services. (CCR 1558, CCR 3584) 
 

 
Figure 4: GOES-R Space Segment Composition  (CCR 1558, CCR 3584) 

4.3.1 GOES-R Spacecraft 

 

The GOES-R series spacecraft bus is 3-axis stabilized and designed for an on-orbit lifetime of 15 years: 

5 years of on-orbit storage, 10 years of operational life and additionally, may be stored on the ground for 

up to five years.  The spacecraft bus provides mechanical support and alignment of the various 

instrument payloads, communications payloads and other bus components.  Sun-pointing instruments 

will be mounted on a solar array platform with an orthogonal axis gimbal to track the Sun in elevation. 

(CCR 1558) 

 

The spacecraft bus will have autonomous fault detection and correction capability, enabling it to survive 

the occurrence of any credible single component failure or processor upset.  Onboard autonomy will 

drive many aspects of the operational procedures.  The spacecraft will be capable of executing stored 

command sequences and table loads that permit up to seven days of autonomous operation without 

ground interaction.  The spacecraft bus will perform uninterrupted image data collection during station-

keeping maneuvers.  The spacecraft bus will have sun-positive safehold mode. The spacecraft flight 
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software will have telemetry points modifiable on-orbit. The flight software will be able to be uploaded 

without disrupting normal processor or spacecraft operations. (CCR 1558) 

 

The spacecraft may perform a semi-annual ñyaw flipò maneuver (180 deg rotation about the nadir axis).  

The yaw flip maneuver may increase seasonal radiometric performance.  The instrument designs do not 

depend on a semi-annual yaw flip maneuver, although execution of semi-annual yaw flip maneuver will 

improve the performance of the CCOR instrument.. (CCR 1558, CCR 3584) 

 

With an emphasis on increased operational availability, as compared to previous GOES series missions, 

the GOES-R series will continue to perform instrument imaging or data collection without degradation 

during all spacecraft housekeeping or maneuvers.  Consistent with previous GOES series, the GOES-R 

series will not perform imaging during Yaw flip maneuvers and will recover and commence imaging 

within a prescribed period of time.  The cumulative time that imaging is interrupted due to all 

momentum management and yaw flip maneuvers will be under 120 minutes/year.  This is compared to 

3650 minutes/year for momentum management alone on the GOES-N series. (CCR 1558) 

4.3.2 GOES-R Instruments 

 

The baseline payload suite consists of the Advanced Baseline Imager (ABI), Geostationary Lightning 

Mapper (GLM), Solar Ultraviolet Imager (SUVI), Extreme ultraviolet and X-ray Irradiance Sensor 

(EXIS), Space Environment In-Situ Suite (SEISS), Magnetometer (MAG), and Compact Coronagraph 

(CCOR).  The following is a brief description of each instrument: (CCR 1558, CCR 3584) 

4.3.2.1 ABI  

The ABI is a multi-channel (visible through infrared) passive imaging radiometer designed to provide 

variable area imagery and radiometric information of the Earthôs surface, atmosphere and cloud 

cover.  The ABI provides moderate spatial and spectral resolution at high temporal and radiometric 

resolution to monitor rapidly changing weather.  ABI is designed to measure solar reflected and 

emissive radiance simultaneously in 16 spectral channels (as compared to 5 spectral channels in the 

previous GOES series).  The ABI can concurrently complete a full Earth disk scan in 10 min, a 

Continental United States (CONUS) scan in 5 min, and a 1000 x 1000 km mesoscale scan in 30 sec. 

(CCR 1558, CCR 3584) 

4.3.2.2 GLM  

The GLM will detect the frequency and location of lightning activity.  The GLM instrument will not 

directly produce images, but will provide event data to the ground system, which will use spacecraft 

telemetry, orbit and attitude information and other data to generate calibrated and navigated products 

mapping optical transients produced by lightning over the full disk. (CCR 1558) 

4.3.2.3 SUVI 

The SUVI provides narrowband imaging in the soft X-ray to EUV wavelength range at a high cadence.  

It replaces the previous GOES-M/P series Solar X-ray Imager (SXI) instrument and represents a change 

in both spectral coverage and spatial resolution over the SXI. (CCR 1558) 

4.3.2.4 EXIS 

The EXIS comprises two distinct instruments.  The Extreme Ultraviolet Sensor (EUVS) is a full disk 

FOV (40 arc min) detector measuring integral solar EUV flux.  The X-ray Sensor (XRS) measures the 

full disk integral solar X-ray flux and will monitor the duration and magnitude of X-ray flares.  The 

EXIS and SUVI are mechanically integrated on a common Sun-pointing platform. (CCR 1558) 
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4.3.2.5 SEISS 

The SEISS is a set of energetic particle sensors that monitor the charged particle environment at 

geosynchronous orbit.  The SEISS consists of the Energetic Heavy Ion Sensor (EHIS), the 

Magnetospheric Electron and Proton Sensor-High and -Low (MPS-HI and MPS-LO) and the Solar and 

Galactic Proton Sensor (SGPS). (CCR 1558) 

4.3.2.6 MAG  / GMAG  

The MAG (GOES-R/16 and S/17)/GMAG (on GOES-T&U) measures the magnitude and direction of 

the Earth's magnetic field in three orthogonal directions.  These data provide geomagnetic variations and 

a map of the space environment that controls charged particle dynamics in the outer region of the 

magnetosphere. (CCR 1558, CCR 3584) 

4.3.2.7 CCOR 

The CCOR is a white-light solar telescope with an occulting disk that provides imagery of coronal mass 

ejections (CMEs), and is only found on the GOES-U satellite.  This instrument should provide warning 

of significant solar related space weather events and complements other space weather monitoring 

capabilities of the GOES-R system. (CCR 3584) 

 

4.3.3 Auxiliary Communications Payload 

 

In addition to the primary environmental sensing mission, GOES-R also provides communications data 

relay services.  The auxiliary communications payload consists of the GOES Rebroadcast service (GRB) 

and the Unique Payload Services (UPS) suite.  

4.3.3.1 GOES Rebroadcast 

The GRB service is the primary space data relay of Level 1b data products.  It is the extension of the 

GOES-I/P series GVAR, but will include rebroadcast of at least Level 1b data from all GOES-R 

instruments. (CCR 1558) 

4.3.3.2 Unique Payload Services 

The GOES-R Unique Payload Services (UPS) suite consists of transponder payloads providing 

communications relay services in addition to the primary GOES mission data.  The UPS suite consists of 

the Data Collection System (DCS), the High Rate information Transmission / Emergency Managers 

Weather Information Network (HRIT/EMWIN), and the Search and Rescue Satellite Aided Tracking 

(SARSAT).  Each UPS function is performed independent of the primary GOES-R instrument payloads 

and associated communications links by transponders located on each of the operational (East and West) 

satellites.  Operation of the UPS is performed from WCDAS, with backup operation from the CBU site.  

The sources of data and information for the UPS are external interfaces to the GOES-R system.  Beyond 

maintaining the individual service interfaces, each UPS is essentially a ñbent pipeò function to the 

GOES-R system. (CCR 1558, CCR 3019A) 

4.3.3.2.1 DCS 

The DCS is a relay system used to collect information from a large number of Earth-based platforms 

that transmit in-situ environmental sensor data on predefined frequencies and schedules, in response to 

thresholds in sensed conditions, or in response to interrogation signals.  Enhancements to the DCS 

program during the GOES-R era include expansion in the total number of user-platform channels from 

266 to 433.  The GOES-R DCS system will support at least 89,000 total platforms, with a goal of 
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158,000 platforms.  The management of DCS ground system resources is outside the responsibility of 

GOES-R. (CCR 1558, CCR 3019A) 

4.3.3.2.2 HRIT/EMWIN (CCR 1374) 

The Emergency Managers Weather Information Network (EMWIN) is a direct service that provides 

users with weather forecasts, warnings, graphics, and other information directly from the National 

Weather Service (NWS) in near real time.  The GOES EMWIN relay service is one of a suite of 

methods to obtain these data and display the products on the userôs personal computer.  The HRIT 

service provides broadcast of low-resolution GOES satellite imagery data and selected products to 

remotely located user HRIT Terminals.  This service is an evolution of the heritage Weather Facsimile 

(WEFAX) analog facsimile transmission.  HRIT data originates from the Environmental Satellite 

Processing Center (ESPC) and is comprised of satellite imagery and derived products from GOES and 

Polar programs; watches, warnings, forecasts, graphics, and other hydrometeorological products 

originating in the National Weather Service; and products derived from DCS data. (CCR 1374, CCR 

1558) 

 

The EMWIN and HRIT data products will be combined into a single data stream prior to uplink and 

broadcast through the GOES-R series satellites.  Users will receive the signal through a common 

receiver and decode products based on their specific needs. (CCR 1374, CCR 3019A) 

4.3.3.2.3 SARSAT 

The SARSAT transponder relays emergency beacon signals from marine, aircraft, or individuals in 

distress to Geostationary Earth Orbit Local User Terminals (GEOLUTs) in the Cosmicheskaya Sistyema 

Poiska Avariynich Sudov (Space System for the Search of Vessels in Distress) (Cospas)-SARSAT 

system.  Each GOES-R satellite employs an Earth coverage antenna for reception of the uplink 406 

MHz SAR beacon signals and another Earth coverage antenna to provide a downlink L-Band relay to 

the ground support GEOLUTs.  The SARSAT service requires only monitoring by the GOES-R ground 

system. (CCR 1558) 

4.3.4 Launch Vehicle (CCR 1558) 

The LV that will place the GOES-R series satellites into the pre-determined geosynchronous orbit will 

be an EELV class.  The satellite/LV integration will be performed at the launch site and the spacecraft, 

instrument, and launch vehicle contractors will be present and involved.  Prior to the satellite/LV 

integration, the LV will be stacked and placed on the launch pad by the LV contractor.  The LV 

contractor will integrate the satellite onto the LV and final functional checkout of the satellite will be 

performed just prior to the fairing. (CCR 1558) 

 

During the launch and ascent phase, the satellite communications will be through the LV RF systems.  

During the GTO phase, the satellite communications will be through the Deep Space Network (DSN).  

Once the satellite is placed into the checkout location and Post Launch Testing (PLT) begins, the 

satellite communications will be through the GOES-R Ground Segment. (CCR 1558, CCR 1803) 

4.4 GROUND SEGMENT 

 

The GOES-R Ground Segment (GS) comprises four functional categories: Mission Management, 

Product Generation, Product Distribution, and Enterprise Management.  These categories have been 

defined as a basis for grouping functional attributes of the GS, and are not necessarily intended to 

specify an implementation of the system.  Additional interface and support functions are included within 

the GS.  The GS elements encompass the hardware/software systems and set of processes to accomplish 
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mission operations.  The following sections describe the operational elements of the GS functional 

architecture. 

(CCR 1803) 

4.4.1 Enterprise Management 

 

Enterprise Management (EM) supports all operational functions by supervising the elements that 

comprise the operational systems and networks for the GOES-R GS.  In the EM context, supervision is 

defined as the ability to monitor, report, and provide capability for an operator response to anomalous 

conditions.  EM functions underpin the infrastructure that links the MM, PG, and PD functions and 

supports automation.  While direct control of various systems may be implemented within the individual 

elements, EM provides a high-level layer of supervision over the end-to-end GS.  GS operators at all 

sites have access to the EM functionality for insight to their local site and to the distributed GS 

components, infrastructure, and interfaces.  As the EM functionality receives status and other 

information provided by the distributed GS functions, operators would be able to monitor, trend, and 

perform other supervisory activities.  Some specific functions and capabilities of EM are: (CCR 1803) 

 

¶ Monitor and report the end-to-end status and performance of all GS system elements (hardware 

and software), networks, communication links and antennae operations 

¶ Provide real time textual and graphical display of system performance and status  

¶ Allow the status of the entire GS to be continuously available for monitoring from any site 

¶ Supervise all GS networks and interfaces to external systems 

¶ Provide support to network and system performance metering 

¶ Supervise all primary and backup site functions 

¶ Supervise all hardware and software configurations associated with the GS networks 

¶ Supervise the configuration of all support and test networks 

¶ Provide an interface to incident reporting and status (e.g., service desk and trouble-tickets) 

¶ Supervise GOES-R Product Distribution 

¶ Supervise IT enterprise security 

¶ Supervise remote access to satellite and product performance data  

 

(CCR 1803) 

 

The EM function is a primary tool of real time operators and engineers to provide greater operational 

availability, efficiency, and safety of the GOES-R system. (CCR 1803) 

4.4.2 Mission Management 

 

Mission Management (MM) encompasses all operational functions of the spacecraft and instruments.  

These functions include: (CCR 1803, CCR 3584) 

 

¶ Space-Ground communications (uplink & downlink), including GRB relay 

¶ Command generation and telemetry data processing 

¶ Raw (instrument) data processing through Level 0 

¶ Mission operations (includes real-time console operations, offline engineering and trending, bus 

and instrument health and safety and performance monitoring, anomaly detection & resolution, 
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procedure development, spacecraft resource accounting, special operations planning & 

execution) 

¶ Unique payload services and GOES-Rebroadcast (GRB) monitoring 

¶ Mission scheduling and planning 

¶ Orbit determination and maneuver planning (including co-location and collision avoidance 

maneuvers) 

¶ Image Navigation and Registration monitoring operations  

¶ Flight Software (FSW) management 

¶ Routine instrument calibration support and Product Monitoring 

¶ Instrument raw data temporary storage 

¶ Spacecraft telemetry data archive and remote access to telemetry 

¶ Conformity to NASA Procedural Requirements for Limiting Orbital Debris (NPR 8715.6) 

(CCR 1803) 

 

Some specific features of the MM function are elaborated below.  More details on the MM function are 

presented in section 5. (CCR 1803) 

4.4.2.1 Remote Access 

 

The MM function includes remote access to spacecraft and instrument engineering telemetry for 

anomaly resolution and assessment of satellite, instrument and product performance by off-site 

personnel.  Remote access includes retrieval of historical data as well as real time streaming of selected 

satellite telemetry data.   (CCR 3584) 

4.4.2.2 Engineering Telemetry Data Archive and Analysis System 

 

MM archives all engineering telemetry data for the life of the GOES-R Program.  This function includes 

normal database functions, allowing engineers to access the archive, search for needed data, retrieve 

data, and perform trending analysis.  The database and archive is managed by the EM function and 

maintained by the sustaining engineering function for the life of the program. (CCR 1803, CCR 3584) 

4.4.2.3 Raw Data Revolving Temporary Storage (CCR 1803) 

 

MM functionality at both WCDAS and the CBU stores all instrument raw data CCSDS Transfer Frames 

for 5 days.  The temporary storage makes raw data available for diagnostic purposes in case engineering 

needs to troubleshoot an instrument or ground system problem with the data.  The raw data archive may 

also support special research requests from elements within or closely associated with the GOES-R 

program.  The raw data temporary storage is not intended as a backup for routine reprocessing of 

products by the PG function or to provide archive and access functionality through the PD.   (CCR 1803, 

CCR 3019A, CCR 3584) 

4.4.2.4 Satellite Simulator 

 

A high-fidelity satellite simulator serves as the backbone for mission operations support.  The simulator 

incorporates attitude and orbit dynamics models giving full environmental context and driving the 

attitude control, power, and thermal models with orbit- and attitude-dependent functionality.  The 

simulator interfaces with the MM command and control system at baseband through software adaptors 

and directly through the Intermediate Frequency (IF) ground equipment path.  A flight processor within 
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the simulator executes actual flight software code.  It also provides functional models of the instruments.  

(CCR 1803, CCR 3584) 

 

The satellite simulator fulfills the following critical mission operations functions: 

 

¶ Enable the Verification of the MM satellite command structure and format 

¶ Telemetry & Command database validation 

¶ Flight operations procedure development and validation (routine and contingency) 

¶ Mission operations training & Sequence of Event (SOE) rehearsals (routine and contingency) 

¶ Ground System End-To-End testing 

¶ Mission operations command generation verification 

¶ Instrument operations scenario validation 

(CCR 1803, CCR 3584) 

 

Satellite simulators will be located at all three locations, the WCDAS, the NSOF and the CBU to 

provide full operational continuity across sites.     (CCR 1803, CCR 3019A) 

4.4.2.5 Product Monitor  

 

A key component of the MM functionality is a Product Monitor (PM) system capable of displaying 

Level 1b instrument data received or transmitted as GRB.  The PM serves as the principal product 

quality monitoring tool for real time operations personnel, effectively reproducing the environment of a 

typical GRB user while incorporating additional features such as automated evaluation of GRB signal 

quality.  The PM is also be capable of displaying instrument Level 1b source data to real time operators.  

PM function is be provided for all the instruments with a little more sophistication for the ABI and 

SUVI. (CCR 1803, CCR 3584) 

 

Radiometric performance and image navigation monitoring in the ABI, GLM, and SUVI Level 1b 

product are performed as part of the PM function.  The PM may provide automated processing of 

imagery required for INR or for quality assessment of INR for the ABI and GLM (e.g. implementing 

landmarking algorithms for geolocation of instrument pixels).   (CCR 1803, CCR 3584) 

4.4.3 Product Generation 

 

The Product Generation function creates Level 1b and Level 2+ products for the full GOES-R core 

product set, listed in the GS F&PS Appendix A.  The core product set consists of Level 2+ (L2+) 

products and includes the ABI cloud and moisture imagery products key to the protection of life and 

property, designated as Key Performance Parameters (KPPs).  Product Generation operates on a 

continuous basis, meeting latency and availability requirements.  PG also creates the GRB data set for 

transmission to GOES-West and GOES-East for rebroadcast via the satellite to direct readout users and 

for transmission via terrestrial comm to the NOAA Satellite Operations Facility (NSOF) for the 

generation of the L2+ data products.  The GOES Program is not responsible for product generation for 

the CCOR instrument on GOES-U.  Product Generation for all other instruments includes the following 

functions: (CCR 1803, CCR 3584) 

 

¶ Produce Level 1b products from Level 0 data provided by MM 

¶ Perform radiometric calibration and geometric correction 

¶ Maintain calibration database 
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¶ Generate L2+ products from algorithms and ancillary data 

¶ Assemble GRB data sets, from Level 1b products, for rebroadcast and terrestrial transmission 

¶ Monitor radiometric and INR performance 

¶ Maintain the Product Generation test capability for product verification and validation and 

algorithm testing 

(CCR 1803) 

4.4.4 Product Distribution  

 

The Product Distribution (PD) function provides distribution of Level 0, Level 1b, GRB, Level 2+, and 

associated mission data produced by PG.   PD functionality spans each of the three ground segment 

locations.  The PD includes the following functions: (CCR 1803, CCR 3584) 

 

¶ Send data and products received from PG to the NWS/AWIPS interface 

¶ Send data and products received from PG to the PDA (CCR 1374) 

¶ Make available data and products through the PDA for authorized users 

¶ Store 7 days of data and products after product generation for redistribution 

¶ Send  level 1b and L2+ products, ancillary data, and associated metadata to the GOES-R Access 

Subsystem (GAS) (Note: The GAS functionality is performed as part of the ESPDS PDA located 

at NSOF). The ESPDS PDA distributes the data to users through the portal and to CLASS for 

long-term storage and archiving.  

¶ Distribute the GRB data stream to MM for RF transmission 

¶ Distribute L0 CCOR data to SWPC for further processing 

¶ Distribute the GRB data stream by Wide Area Network (WAN) between GS sites 

(CCR 1803, CCR 2680A, CCR 3019A, CCR 3584) 

 

PD is responsible for any reformatting, reprojection, subsetting (sectorizing), and routing for distribution 

to the AWIPS interface.  AWIPS data is routed to the National Weather Service primary site in Silver 

Spring, MD and their backup site in Fairmont, WV. (CCR 3584) 

 

The PDA contains the GOES-R end user interface which is the operational user interface for ad-hoc data 

queries and for establishing or modifying data subscriptions or standing orders for machine to machine 

delivery of data via ñpushò or ñpullò distribution.  The PDA makes available the 7-day temporary 

storage and the GOES-R core product set which are the level 2+ products.  All users accessing data via 

the PDA draw their data from the 7-day temporary data store.  The 7-day temporary storage serves as 

the short-term access for fulfillment of ad hoc user requests for recent historical data.  The Office of 

Satellite Ground Services (OSGS) has an interest in moving to an enterprise-wide solution for all NOAA 

missions and will lead the development of this part of the PD element.    (CCR 1374, CCR 1803, CCR 

2680A, CCR 3019A) 

 

Other data distribution systems that provide GOES data and products to users exist outside of the 

GOES-R program.  These systems interface with GOES-R through the PDA, however they may require 

modifications in order to receive and redistribute GOES-R data and products.  These systems include, 

but are not limited to: the NWSôs NOAAPORT and the NWS Data Delivery Project.  Product 

Distribution via publicly accessible networks allows some users with less stringent data continuity 

requirements to receive Level 1b data without investing in Earth station GRB receive systems.  Figure 5 
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shows the primary Product Distribution and external interfaces. (CCR 1374, CCR 1558, CCR 1803, 

CCR 3019A, CCR 3584) 

 

Note regarding Level 0 (L0) data: 

The GOES-R satellite L0 data are made available at WCDAS via the Level Zero Storage Service 

(LZSS). LZSS is a repository that temporarily stores and provides access to L0 data. L0 data that GS PD 

sends to the LZSS are kept in the same format (i.e. file type, naming convention, etc.) as the delivery 

mechanism from the Core.  CCOR science data processing, algorithm development, calibration/ 

validation is outside of the scope of this CONOPS. (CCR 2680A, CCR 2838, CCR 3584)     

 

Deployed at WCDAS but outside GS Core, LZSS leverages secure key exchange for authentication and 

authorization methods to allow access to the LZSS.  The LZSS is used primarily by instrument and 

CAL/VAL teams. If these users need to keep certain data for a longer period of time, it is be their 

responsibility to retrieve and store that data on their system. (CCR 2680A, CCR 2838, CCR 3584) 
 

 
 

Figure 5:  Product Distribution (PD) and Primary External Interfaces (CCR 1558, CCR 1803, CCR 2680A, CCR 

2838, CCR 3584) CCOR PD not shown here 

 

4.5 USER DESCRIPTION 

 

The diversity of the GOES-R user community is reflected in the wide variety and applications of GOES-

R data and products.  Larger, institutional users can exploit the increases in spectral, temporal, and 

spatial resolution and assimilate radiances for use in prediction models, increasing the timeliness and 

accuracy of forecast products.  GOES-R data are used by the National Weather Service in real-time for 
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critical life and property forecasting and warning applications.  The users are able to monitor the rapid 

development and interaction of severe storms.  Other smaller public and private sector users are able to 

obtain the GRB data through their own Earth stations, or through terrestrial network distribution. (CCR 

1803, CCR 3584) 

 

Some of the key National Weather Service user elements include the Weather Forecast Offices (WFO), 

the River Forecast Centers (RFC), and the units of the National Centers for Environmental Prediction 

(NCEP): Environmental Modeling Center (EMC), Hydrometeorological Prediction Center (HPC), 

Ocean Prediction Center (OPC), Tropical Prediction Center (TPC), Aviation Weather Center (AWC), 

Storm Prediction Center (SPC), Climate Prediction Center (CPC), Space Weather Prediction Center 

(SWPC), National Hurricane Center (NHC), and NCEP Central Operations (NCO).  The WFOs and 

NCEPs receive GOES-R data principally via AWIPS.  Other users within NOAA include the National 

Environmental Satellite Data and Information Service (NESDIS), the National Marine and Fisheries 

Service (NMFS), the National Ocean Service (NOS), and the Office of Atmospheric Research (OAR).  

(CCR 3019A, CCR 3584) 

 

Department of Defense users include the 557th Weather Wing [formerly known as Air Force Weather 

Agency (AFWA)], the Fleet Numerical Meteorology and Oceanography Center (FNMOC), the Naval 

Oceanographic Office (NAVOCEANO), and the Naval Maritime Forecast Center/Joint Typhoon 

Warning Center (NMFC/JTWC). (CCR 3019A) 

 

The academic community is also a large user of GOES-R data, for informational, education, and 

research purposes.  Some specific academic institutions collaborate with NOAA/NESDIS sponsored 

research entities and are engaged in the development and creation of derived GOES-R satellite products. 

4.5.1 User Classification 

In addition to identifying individual user organizations, the user community may be classified according 

to their interaction with GOES-R mission data.  The classes of users are defined as operational and 

retrospective users.  All operational users, not established during procurement, will be authorized by 

OSPO, following GOES-R handover.  Some organizations may contain multiple classes of users.  (CCR 

1803, CCR 3019A) 

4.5.1.1 Operational Users 

Operational users are organizations or entities inside or outside of NOAA who require timely, reliable 

access to GOES-R data or products to fulfill their mission, which in most cases is critical.  Operational 

users may receive data with minimum latency by either of two mechanisms: direct broadcast via GRB 

relay service or network distribution.  

 

GRB Users 

These users will receive the full Level 1b data set via the GRB direct broadcast service.  The GRB user 

class is the extension of the traditional GVAR community who receive real time GOES imagery via 

direct broadcast from the spacecraft, through procured Earth stations.  However, GRB content will be 

greatly enhanced over GVAR, so users may use only part of the data (e.g. selected ABI channels only).  

(CCR 1803) 

 

 Network Distribution Users 

Some operational users requiring regular or continuous access to selected products or data (up to and 

including the full L1b or, L2+ product set) will acquire these data via network distribution.  Low latency 
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users (NWS field offices and centers) will acquire GOES-R data directly via the AWIPS network.  

Network distribution users accessing the PDA will have pre-established subscription agreements with 

OSPO and will have connectivity to a network of sufficient bandwidth to support the volume of product 

sets they request.  (CCR 1803, CCR 2680A, CCR 3019A) 

 

Operational users may request selected products for delivery through the PDA on a conditional basis 

through a subscription based on specified criteria.  Operational users may also retrieve products up to 7 

days old from the Product Distribution temporary storage via ad hoc (one-time) request.  These types of 

requests are not regularly subscribed, but are interactive queries to receive a specific product or product 

set over a user-defined time span.  Ad hoc requests may be made to: fill in a data gap arising from some 

problem in receiving real time data; instrument or spacecraft health and status telemetry for anomaly 

resolution; or requests may be made to obtain a product not normally subscribed to for analysis or other 

purpose.  For retrospective data needs (greater than 7 days old), users will be redirected to CLASS to 

obtain these archival data independent of the GOES-R system.  (CCR 1803, CCR 2680A, CCR 3019A) 

4.5.1.2 Retrospective Users 

Users requiring access to archived GOES-R data older than 7 days will access CLASS through the 

CLASS archive and access functionality.  These users will typically be researchers investigating long-

term phenomena or scientists, academicians, and developers needing historical data to analyze 

calibration parameters, etc.  Retrospective users thus do not interact directly with the GOES-R system; 

they interface directly with the CLASS User Portal, which is outside the GOES-R System firewall. 

(CCR 1803) 

 

Other users requiring occasional or infrequent access to GOES-R product data or information in non-

critical applications will access these data from a source other than the GOES-R system.  This user type 

includes the general public.  A separate web-site (or similar functionality) to serve non-operational users 

may be maintained by another NESDIS organization. 

4.6 DATA DISTRIBUTION OVERVIEW  

 

GOES-R data and products are distributed by two primary categories, internal and external interfaces.  

There are two primary internal (internal to the GOES-R System) data transport mechanisms: space-

based relay through the GRB rebroadcast service, and telecommunications networks. There are two 

types of external (external to the GOES-R System) interfaces, which are the ESPC PDA and the 

National Weather Service interface which allow external user access to the GOES-R System data. 

ESPDS PDA will also distribute GOES-R data to the CLASS system for external long-term storage, 

archival, and access. (CCR 1803, CCR 2680A, CCR 3019A, CCR 3584) 

 

GOES-R Product Distribution support both large- and small-volume users.  Supervision of all data 

distribution mechanisms are implemented within the GOES-R GS EM system. (CCR 1558, CCR 1803) 

 

Figure 6 illustrates for the overview of the GOES-R data distribution system. (CCR 1803) 
 

https://goesportal.ndc.nasa.gov/
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Figure 6:  GOES-R Data Distribution System (CCR 1558, CCR 1803, CCR 2680A, CCR 2838, CCR 

3584) 
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